Determination of homocysteine, penicillamine, and their symmetrical and mixed disulfides by liquid chromatography with electrochemical detection.
A method for the determination of D-penicillamine, homocysteine, homocystine, penicillamine-homocysteine mixed disulfide, and penicillamine disulfide in human plasma and urine is described. The method involves separation of the various thiols and disulfides by high-performance liquid chromatography with detection by a dual Hg/Au amalgam electrochemical detector. D-Penicillamine and homocysteine are detected at the downstream electrode; the disulfides are first reduced to thiols at the upstream electrode and then the thiols are detected at the downstream electrode. Hydrodynamic voltammograms were measured for the various thiols and disulfides to determine optimum settings for the electrochemical detector, and the effect of mobile phase parameters on retention times was studied to optimize the separation. A convenient method for the preparation of calibration solutions of penicillamine-homocysteine mixed disulfide by thiol/disulfide exchange with standardization of the solution by H NMR spectroscopy is described. Detection limits are below the concentrations of homocystine and penicillamine-homocysteine mixed disulfide reported to be present in the plasma and urine, respectively, of homocystinuric patients under treatment with D-penicillamine.